We present a list of interstellar absorption lines in the direction of HD 37061 in the M 43 nebula. Some of the absorption lines arise from atomic excited levels that are uncommon in interstellar clouds. The excited levels of Fe II are populated by fluorescence. We found a large number of H 2 molecular absorption lines arising from vibrationally excited levels. The ortho/para H 2 ratio is equal to 2.7. The H 2 rotational temperature of vibrational levels 1 -5 exceeds 2000 K.
Introduction
The star HD 37061 is the ionization source for the H II region in the M 43 nebula. M 43 itself is part of the Orion Nebula. Beside the commonly observed interstellar lines, absorption lines from atomic excited states were observed in the Orion Nebula. The sightlines to stars in the Orion Nebula show also anomalies in DIB strength (Jenniskens et al., 1994) . Some of the DIB strength anomalies are attributed to the presence of strong ionizing radiation.
The sight line towards HD 37061 was one of the sight lines analyzed by Miller et al. (2007) . They have observed absorption from excited states of Fe II up to 1872.6 cm −1 . Also the He I 3889 Å absorption line from an excited level has been observed for many years. In the direction of Trapezium the He I 3889 Å line has recently (Abel et al., 2006) been assigned to a separate ionisation layer localised 1.1 -1.6 pc from the Trapezium.
Interstellar absorption lines
We have analyzed HST STIS (Space Telescope Imaging Spectrograph) spectra of HD 37061 covering the spectral range 1163 Å -1356 Å and 2128 Å -2396 Å, as well as visual UVES spectra covering the wavelength range 3050 Å -10427 Å. Table 1 presents a wavelength-ordered list of detected interstellar absorption lines in the sightline of HD 37061. We list the electron configuration and energy of the lower level to distinguish the absorption from the ground and excited electronic states. The observed excited states are metastable with forbidden transitions to the ground energy level.
The popular atomic data tables by Donald Morton (Morton (2000) and Morton (2003) ) lists only lines from the ground states or an excited fine-structure state of the ground state. All 8226 lines from the interstellar atomic lines compilation by Morton (2000) and Morton (2003) The interstellar Ca I 4227.9 Å, CH + 4233.7 Å and K I 7701 Å absorption lines (vacuum wavelengths) usually observed in the visual spectral range are at the noise level. The As II absorption line at 1263.77 Å was first detected in a HST spectrum of ζ Ophiuchi by Cardelli et al. (1993) .
We have detected two molecules in the direction of HD 37061. The H 2 absorption lines at 1274.922 Å, 1276.325 Å and 1335.131 Å were observed. These lines were first reported by Federman et al. (1995) in the spectrum of ζ Oph. In total 39 lines of H 2 are clearly seen in the spectrum. In the visual spectra range a CH line at 4301.5529 Å was detected. The oscillator strength and wavelength for this line are adopted from Gredel et al. (1993) . The CO and CH + lines were not detected.
Identifications of some absorption lines, like Cu II 2136.655 Å and 2247.699 Å are uncertain due to lack of oscillator strengths for those lines. The assignment of Cu II ion to these lines is based only on wavelength conformity. 
Column densities
Column densities were calculated using the profile fitting technique. The Point Spread Function (PSF) for the STIS spectrograph was adopted from Quijano et al. (2003) . The oscillator strength from Morton (2000 and 2003) was preferred over the NIST oscillator strength in the calculation of column densities. Miller et al. (2007) have observationally determined the new oscillator strength for the Fe II 2234 Å line. Table 2 presents the average column density for observed atoms and ions in the direction of HD 37061. Column densities were averaged over absorption lines of the same element and configuration.
According to the Boltzmann distribution
the logarithm of column density on an excited level vs. energy should form a straight line. Figure 2 shows that the occupation of excited levels of Fe II does not follow the Boltzmann distribution. We infer that fluorescence is responsible for the occupation of excited Fe II states. The column density obtained from the Fe II line at 2367.59 Å is 7 times larger than from other Fe II absorption lines. We suspect that the oscillator strength may be inaccurate or the line is a blend.
Molecular hydrogen
A rich spectrum of vibrationally excited H 2 was described by Meyer et al. (2001) in the direction of HD 37903. They have also noticed, that vibrationally excited H 2 is also present in the direction of HD 37061. An example spectrum of vibrationally excited molecular hydrogen is presented on Fig. 3. We have used the H 2 spectral line database available at VO-Paris -"Basecol molecules service". The database is based on Abgrall et al. (1994) and lists 33764 H 2 lines. We have selected 690 H 2 lines for ν=1-5 and J=0-9 located in the STIS spectrum range 1163 Å -1356.6 Å. All these lines were simultaneously fitted to the observed spectrum to obtain column densities of vibrationally-rotational H 2 levels. For some H 2 levels with shallow lines the standard deviation of column density (see Table 3 ) is comparable to the column density value. Strong lines have column density error of ∼10%.
The observed ortho/para H 2 ratio for ν=2, 3 and 4 levels (levels with the best accuracy of column densities) is equal to 2.7. This value is close to the laboratory (at standard temperature and pressure) ortho/para H 2 ratio 3:1. Our ortho/para H 2 ratio is higher than ortho/para H 2 equal to 1.45 observed by Meyer et al.(2001) in the direction of HD 37903. The rotational temperature of the H 2 molecule was calculated for all vibrational levels. Applying the linear regression method to the Boltzmann distribution in the form
we infer that rotation temperature T rot = 3001 ± 1232 K for the ν=1 vibrational level, T rot = 2280 ± 166 K (ν=2), T rot = 2225 ± 194 K (ν=3), T rot = 2042 ± 151 K (ν=4), T rot = 2068 ± 463 K (ν=5). The target star HD 37061 was not observed by FUSE (Rachford et al., 2009) , so the total H 2 column density on all levels remains unknown.
Conclusions
The physical conditions in the M 43 emission nebula lead to observable amount of ions in excited levels with forbidden transitions to ground energy level. The rich spectrum of vibrationally-rotational H 2 lines allows to determine the observed ortho/para H 2 ratio (2.7) and the rotational temperature of vibrational levels 1 -5 in the direction of HD 37061.
